Habitat fragmentation is one of the main threats to the biodiversity and one of the main challenges faced by conservation biology. This study assessed the effects of habitat fragmentation on the genetic variability of the blue manakin Chiroxiphia caudata, an endemic bird of Atlantic Forest biome. Nine microsatellite loci were used to analyze individuals from five Atlantic Forest areas. Private alleles were found in all areas. F st , D est , Bayesian and Discriminant analysis of principal components (DAPC) indicated that populations are genetically structured, but the distance could not explain the differentiation between areas. The fragmentation and the reduction of gene flow may be acting in order to increase the differentiation between areas. Thus, even a generalist species may be affected by habitat fragmentation. Despite this, the whole complex of fragmented areas in Atlantic Forest appears to play an important role for the blue manakin by sheltering its genetic diversity as a whole. 47 Introduction 48 Habitat fragmentation stands as one of the main threats to biodiversity and represents an 49 important challenge to conservation biology (Ellis, 2013; Fahrig, 2003; Henle et al., 2004) . The 50 fragmentation process may include both habitat loss and the broken apart of habitat into various 51 habitat patches of smaller size (Fahrig, 2003; Wilcove, McLellan & Dobson, 1986). The 52 resulting impacts are (i) the reduction in the total area of the habitat, (ii) the subdivision of the 53 area into various habitat patches, (iii) the decrease in the average size of each habitat patch, and 54 (iv) the isolation of the habitat patches (Fahrig, 2003) . Also, habitat patches may become isolated (Snow, 2004; Traylor & Fitzpatrick, 1982) . The Blue Manakin is known to 84 prefer the innermost areas to borders, but this characteristic does not stop them from moving 85 between patches. Its home range becomes wider in fragmented environments than in non-86 fragmented ones, probably due to the need of searching for food and shelter, and nesting 87 (Hansbauer et al., 2008a) . Males have smaller and more settled home ranges, whilst during pre-88 reproduction females may increase those areas covering a total of 460 ha, moving between 89 patches that are up to 3.5 km away (Hansbauer et al., 2008b) . This species may even be capable 90 to make use of anthropic habitats in various degrees (Hansbauer et al., 2010) . Uezu et al. (2005) 91 showed that, within the habitat fragmentation scenario, the Blue Manakin may use forest 111 Five areas located within the range of the coastal Atlantic Forest (AF) were chosen for this study.
Abstract

24
Habitat fragmentation is one of the main threats to the biodiversity and one of the main 25 challenges faced by conservation biology. This study assessed the effects of habitat Habitat fragmentation stands as one of the main threats to biodiversity and represents an 49 important challenge to conservation biology (Ellis, 2013; Fahrig, 2003; Henle et al., 2004) . The 50 fragmentation process may include both habitat loss and the broken apart of habitat into various 51 habitat patches of smaller size (Fahrig, 2003; Wilcove, McLellan & Dobson, 1986 ). The 52 resulting impacts are (i) the reduction in the total area of the habitat, (ii) the subdivision of the 53 area into various habitat patches, (iii) the decrease in the average size of each habitat patch, and 54 (iv) the isolation of the habitat patches (Fahrig, 2003) . Also, habitat patches may become isolated (Fig. 1) . Based on these, we were able to 121 establish a genetic pattern in fragmented sites, having the continuous area as a control. (Fig. 2) . RMG and 230 FCA areas were recovered in a single cluster, whereas the other three areas were seen in another 231 cluster. The DAPC analysis also indicated the existence of population structuring within the 232 whole sampled area of Blue Manakins but indicated that each of the five-sampled populations 233 represents a different cluster (Fig. 3) , as were also suggested by the D est values found. 237 Although some methodological bias cannot be discarded, such increased overall number of 238 alleles obtained here can be related to an increase of private alleles. While no significant 239 reduction on the genetic variation was detected here when small fragments were compared with 240 the large continuous area, population structuring related to fragmentation was strongly supported 246 The population structuring pattern observed among Blue Manakin populations, even within the 247 AF continuous areas, corroborate previous results that found population structuring among 248 several sites across the AF continuous (Francisco et al., 2007) . According to these authors 249 populations up to 100 km apart present no differentiation between them, whilst populations more 250 apart (415 km) were differentiated, and stated that a restricted dispersion behavior of this 251 understory bird could define such differentiation pattern across the AF continuous.
252 However, differently of this latter study, our results showed no a typical IBD pattern among the 253 populations studied herein. The genetic differentiation between PECB and RMG (apart 112 km) 254 or PESC and FCA (apart 57 km) is higher than between PECB and EEB (222 km). Besides 255 distance, corroborating our initial hypothesis, the fragmentation itself appears to drive this 256 population differentiation, reducing gene flow and facilitating divergent genetic drift between the 257 Blue Manakin populations.
258 Our analyses also indicated a significant deficit of heterozygotes in the majority of populations 259 analyzed, which may be related to the levels of inbreeding found here. The F is value was 260 significantly high even in the larger area representing the continuous of forest (PECB). However, 261 the F is presented the lower values in the two sampled sites located in the AF large continuous, 262 while the three fragmented areas exhibited the higher F is values, suggesting a higher level of 263 inbreeding in the fragmented areas, probably because the reduction of gene flow between them.
264 In addition to fragmentation, the low dispersion capability of this bird (Hansbauer et al., 2008b) 265 could account to the relatively high level of inbreeding, which could also compromise the 266 genetic variation within the fragmented populations. 
